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Laser ILLumInatIon of aIrcraft by GeoGraphIc LocatIon 
for a 3-year perIod (2004–2006) 

BACKGROUND

Inc�dents.�nvolv�ng.laser.�llum�nat�ons.of.c�v�l�an.and.
m�l�tary.a�rcraft.�n.the.Nat�onal.A�rspace.System.(NAS).
have.ra�sed.concerns.w�th�n.the.av�at�on.commun�ty.for.
more.than.a.decade ..The.pr�nc�pal.concern.�s.the.effect.
laser.�llum�nat�on.may.have.on.fl�ght.crew.perform�ng.
term�nal.operat�ons,.such.as.land�ng.and.departure.ma-
neuvers,.when.operat�onal.requ�rements.are.cr�t�cal ..Dur-
�ng.these.maneuvers,.d�stract�on.or.v�sual.�mpa�rment.of.
any.k�nd.has.the.potent�al.to.degrade.fl�ght.performance,.
d�srupt.cockp�t.procedures,.crew.coord�nat�on,.and.p�lot.
and.a�r.traffic.control.commun�cat�ons .

P�lot.v�sual.workload.�s.task-dependent.and.changes.
accord�ng.to.the.phase.of.fl�ght ..Below.10,000.feet,.the.
Code. of. federal. Regulat�ons. (CfR). requ�re. a. “ster�le.
cockp�t”.(� .e .,.only.operat�onally.relevant.commun�cat�on).
that.m�n�m�zes.d�stract�ons.and.reduces.the.potent�al.for.
fl�ght.procedure.errors ..Below.1,000.feet,.the.a�rcraft.must.
be.�n.a.land�ng.configurat�on.and.�n.pos�t�on.to.complete.
a.normal. land�ng ..To. cont�nue. the.descent.below. the.
descent.m�n�mums.for.a.part�cular.�nstrument.approach.
procedure,.crewmembers.must.be.able.to.v�sually.�dent�fy.
the.runway.threshold.and/or.runway/approach.l�ghts ..If.
these.configurat�ons.are.not.v�sually.�dent�fiable,.the.p�lot.
must.execute.a.go-around.(1,2,3,4) .

The.federal.Av�at�on.Adm�n�strat�on.(fAA).has.led.
efforts. to. protect. fl�ght. crewmembers. and. the. fly�ng.
publ�c.from.the.effects.of.laser.exposure ..Pr�or.to.1995,.
laser.operators.were.allowed.to.project.laser.beams.�nto.
the.nav�gable.a�rspace.as.long.as.these.beams.d�d.not.
exceed.the.l�m�t.�mposed.by.fAA.Order.7400 .2.(Pro-
cedures.for.Handl�ng.A�rspace.Matters).(5) ..Th�s.order.
was.or�g�nally.wr�tten. �n. terms.of. the.food.&.Drug.
Adm�n�strat�on’s. (fDA’s). “Performance.Standards. for.
L�ght-Em�tt�ng.Products,”.T�tle.21.CfR.1040.(6) ..The.
fDA.standard.�s.based.on.the.Max�mum.Perm�ss�ble.
Exposure.(MPE).of.2 .54.m�ll�watts.per.square.cent�meter.
(mW/cm2),.above.wh�ch.ocular.t�ssue.damage.may.occur.
from.exposure.durat�ons.longer.than.0 .25.second ..The.
recommended.MPE.l�m�t.was.developed.by.the.Amer�-
can.Nat�onal.Standards.Inst�tute.(ANSI.Z-136 .1-2007).
(7) ..The.MPE.�s.used.to.calculate.the.Nom�nal.Ocular.
Hazard.D�stance.(NOHD),.wh�ch.var�es.depend�ng.on.
the. laser’s.output.power,.pulse.durat�on,.wavelength,.
and.beam.d�vergence .

In.1995,.fAA.Order.7400 .2,.Part ..6.(M�scellaneous.
Procedures),. Chapter. 29. (Outdoor. Laser. Operat�ons).
was. rev�sed. to.establ�sh. lower. laser. exposure. levels. for.
protect�ng. fl�ght. crew. from. adverse. effects. �n. spec�fic.
zones.of.a�rspace.around.a�rports.(5) ..These.effects.�n-
clude. annoyance,. momentary. d�stract�on,. and. v�sual.
effects,.such.as:

flashbl�ndness.–.A.temporary.v�sual.�nterference.ef-
fect.that.pers�sts.after.the.source.of.�llum�nat�on.has.
ceased.(5) ..
After�mage.–.A.reverse.contrast.shadow.�mage.left.�n.
the.v�sual.f�eld.after.an.exposure.to.a.br�ght.l�ght.that.
may.be.d�stract�ng.and.d�srupt�ve,.and.may.pers�st.for.
several.m�nutes.(5) .
Glare.–.Obscurat�on.of.an.object.�n.a.person's.f�eld.
of.v�s�on.due.to.a.br�ght.l�ght.source.located.near.the.
same.l�ne-of.s�ght.(e .g .,.as.exper�enced.w�th.oncom�ng.
headl�ghts).(5) .

In.the.years.follow�ng.th�s.act�on,.a.substant�al.decrease.
�n.the.number.of.reported.laser.�llum�nat�on.�nc�dents�.
was.observed ...

However,.dur�ng.the.fall/w�nter.of.2004.and.January.
of.2005,.there.was.a.marked.�ncrease.�n.reported.laser.
�nc�dents ..These.�nc�dents.were.not.the.acc�dental.�llu-
m�nat�ons.attr�buted.to.outdoor.laser.l�ght.shows,.wh�ch.
fAA.Order.7400 .2.was.mod�fied.to.m�t�gate ..They.ap-
peared.to.be.random.acts.by.�nd�v�duals.us�ng.handheld.
lasers ..In.response.to.the.rap�d.�ncrease.�n.laser.�nc�dents,.
on.January.12,.2005,.then.Secretary.of.Transportat�on,.
Norman.M�neta,.held.a.press.conference.at.the.fAA’s.C�v�l.
Aerospace.Med�cal.Inst�tute.(CAMI).�n.Oklahoma.C�ty.
(f�gure.1),.to.announce.the.publ�cat�on.of.an.Adv�sory.
C�rcular. (AC),. ent�tled. “Report�ng. of.Laser. Illum�na-
t�on.of.A�rcraft,”.(AC.No ..70-2).(8) ..The.AC.�ncludes.
a. “Suspected.Laser.Beam.Exposure.Quest�onna�re”. to.
be.filled.out.by.exposed.a�rcrew.member(s).and.prov�de.
quant�fiable.data.to.better.define.the.nature.of.the.threat.
and.�ts.effect.on.c�v�l.av�at�on.operat�ons.(see.Append�x.
A) ..A.better.understand�ng.of. the.problem.prov�des.a.
mechan�sm.for.develop�ng.more.mean�ngful.m�t�gat�on.

1Although.the.�nc�dents.of.laser.exposure.d�scussed.�n.th�s.paper.are.
often.cons�stent.w�th.the.def�n�t�on.of.an.a�rcraft.�nc�dent,.as.def�ned.
by.the.fAA.and.NTSB.(� .e .,.Incident..An.occurrence,.other.than.an.
acc�dent,.assoc�ated.w�th.the.operat�on.of.an.a�rcraft,.wh�ch.affects.
or.could.affect.the.safety.of.operat�on),.the.laser.exposure.�nc�dents.
d�scussed.�n.th�s.paper.are.not.necessar�ly.�ncluded.�n.the.off�c�al.fAA.
AIDS.or.NTSB.Acc�dent/Inc�dent.databases .

•

•

•
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procedures ..It.�s.also.the.first.step.�n.�mprov�ng.coord�na-
t�on.between.local.and.federal.law.enforcement.agenc�es.
�n.apprehend�ng.and.prosecut�ng.v�olators .

Th�s.�nvest�gat�on.ut�l�zes.�nformat�on.conta�ned.�n.
a.database.of.laser.exposure.�nc�dents.ma�nta�ned.by.the.
V�s�on.Research.Team.at.CAMI ..Its.purpose.�s.to.expand.
on.a.prev�ous.fAA.report.(9).that.rev�ewed.las�ng.�nc�dents.
over.a.13-month.per�od.(January.1,.2004.–.January.31,.
2005) ..Th�s.study.exam�nes.the.frequency.and.rate.of.
las�ng.�nc�dents.by.year.for.a.3-year.per�od.(2004-06).and.
by.locat�on ..It.also.d�scusses.�ssues.that.Av�at�on.Med�-
cal.Exam�ners.(AMEs).and.eyecare.pract�t�oners.should.
be.aware.of.when.consult�ng.w�th.p�lots.concern�ng.the.
potent�al.hazards.of.laser.exposure .

METHODs

Reports.of.h�gh-�ntens�ty.l�ght.�llum�nat�on.of.c�v�l�an.
a�rcraft.were.collected.from.var�ous.sources,.�nclud�ng:.
fAA.reg�onal.offices,.Transportat�on.Secur�ty.Adm�n�stra-
t�on.(TSA),.Department.of.Homeland.Secur�ty/federal.
Bureau. Invest�gat�on. Informat�on. Bullet�n,. the. fAA’s.
Office. of. Acc�dent. Invest�gat�on,. newspaper. art�cles,.
and.personal.�nterv�ews.w�th.report�ng.and.�nvest�gat�ng.
personnel ..Deta�ls.from.these.reports.were.entered.�nto.
a.computer.database.ma�nta�ned.by.CAMI’s.V�s�on.Re-
search.Team ..Reports.�nvolv�ng.laser.exposure.of.c�v�l�an.
a�rcraft.�n.the.Un�ted.States.were.collected.for.the.3-year.
per�od.(January.1,.2004,.to.December.31,.2006) .

Analys�s.�nvolved.strat�ficat�on.of.�nc�dent.data.by.loca-
t�on.(reg�ons.and.a�rports).for.each.year.of.the.study.and.
calculat�ng.�nc�dent.rates.per.100,000.fl�ght.operat�ons.
(arr�vals.and.departures) ..The.number.of.fl�ght.operat�ons.
for.�nd�v�dual.reg�ons.and.a�rports.were.obta�ned.by.ac-
cess�ng. the.A�r.Traffic.Act�v�ty.Data.System.(ATADS).
(10) ..The.ATADS.conta�ns.da�ly,.monthly,.and.annual.
traffic.counts.that.are.drawn.from.the.Operat�ons.Network.
(OPSNET).system ..

In.add�t�on,.other.operat�onal.and.v�sual.effect.data.
conta�ned.�n.the.laser.�nc�dent.reports.were.collated.and.
analyzed.to.prov�de.a.better.understand�ng.of.the.safety.
�ssues.assoc�ated.w�th.the.�llum�nat�on.of.a�rcrew.person-
nel.by.lasers.dur�ng.cr�t�cal.phases.of.fl�ght .

REsULTs

There.were.a.total.of.845.�nc�dent.reports.collected.for.
the.study.per�od ..Of.these,.467.(55 .3%).�nvolved.laser.
exposure. �nc�dents. �n. wh�ch. the. cockp�t. env�ronment.
was.actually.�llum�nated.(f�gure.2) .

Of.the.845.total,.832.(98 .5%).laser.�nc�dent.reports.
took.place.w�th�n.the.Un�ted.States.and.�ncluded.41.d�f-
ferent.states ..Of.the.rema�n�ng.�nc�dents,.12.occurred.�n.
fore�gn.countr�es.and.one.�n.the.Terr�tory.of.Puerto.R�co ..
Only.the.�nc�dents.that.took.place.w�th�n.the.Un�ted.States.
were.�ncluded.�n.the.subsequent.data.analys�s ..f�gure.3.
shows.the.rate.of.a�rcraft.�llum�nat�ons.per.100,000.fl�ght.
operat�ons.by.year.and.for.the.study.per�od .

Figure 1. The Secretary of Transportation, Norman Mineta, holding a press conference at 
the FAA’s Civil Aerospace Medical Institute in Oklahoma City to announce the publication of 
AC No. 70-2 (Reporting of Laser Illumination of Aircraft). 
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Figure 3. The total rate of laser incidents increased 957% for the period (0.07 – 0.74).

Figure 2. Reports of laser illuminations that entered the cockpit increased by 793% (29 – 259) 
while the total number of aircraft illuminations increased 880% (46 – 451) for the study period.
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f�gure.4.prov�des.the.number.of.laser.�nc�dents.that.
occurred.�n.each.of.the.n�ne.fAA.reg�ons.w�th�n.the.Un�ted.
States ..Every.reg�on,.except.the.Alaskan,.reported.10.or.
more.laser.�nc�dents.dur�ng.the.study.per�od .

The.laser.�nc�dent.rates.per.100,000.fl�ght.opera-
t�ons.for.each.reg�on.(by.year.and.for.the.per�od).are.

reported.�n.f�gure.5 ..for.the.per�od,.total.laser.�nc�-
dent.rates.ranged.from.0 .00.�n.the.Alaskan.Reg�on.
to.0 .86. �n. the.Western.Pac�fic.Reg�on ..Analys�s.of.
Var�ance.(ANOVA).found.s�gn�ficant.var�at�on.be-
tween.the.years.(p.=.0 .003).and.between.the.reg�ons.
(p.=.0 .03) .

Figure 4. The Western Pacific Region reported the most laser incidents (351, or 42.2% 
of the total), while the Alaskan Region reported none. The Southern Region exhibited the 
greatest percentage increase in laser incidents (2400%) during the 3-year period.

LASER INCIDENTS BY REGION & YEAR

Figure 5. The Western Pacific Region exhibited the highest laser incident rate (0.86), 
followed by the Northwest Mountain Region (0.56). AWP also had the highest incident rate 
for a single year, at 1.71 in 2006.

LASER INCIDENT RATES BY REGION & YEAR
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Of.the.202.a�rports.where.laser.�nc�dents.occurred,.there.
were.20.(9 .9%).that.reported.10.or.more.laser.�nc�dents.
dur�ng.the.study.per�od ..N�neteen.of.these.a�rports.are.
represented.�n.f�gure.6 ..Although.Moffett.A�rfield,.an.
a�rport.operated.by.NASA.Ames.located.near.Mounta�n.
V�ew,.CA,.reported.10.�nc�dents.for.the.per�od,.�t.was.
om�tted. from. th�s. compar�son. s�nce. fl�ght. operat�ons.
data.were.unava�lable ..The.major�ty.of.a�rports.(52 .6%).
reported.a.h�gher.number.of.�nc�dents.�n.2005.than.�n.
2006 ..However,.the.total.number.of.laser.�nc�dents.re-
ported.for.the.year.2006.(240).outnumbered.the.totals.

for. both. 2004. and. 2005. (18. and. 186,. respect�vely),.
pr�nc�pally.due.to.the.large.number.of.�nc�dents.(n=86).
reported.for.the.M�neta.San.José.Internat�onal.A�rport.
�n.Cal�forn�a ..

Inc�dent.rates.for.these.a�rports.are.presented.�n.f�gure.
7 ..The.overall.�nc�dent.rate.�ncreased.for.each.year.of.the.
study ..The.San.José.a�rport.had.the.h�ghest.total.rate.of.
14 .41.�nc�dents.per.100,000.fl�ght.operat�ons ..However,.
ANOVA.found.no.s�gn�ficant.var�at�on.(p.>.0 .05).�n.rates.
for.each.year.of.the.study.or.for.the.average.d�fference.�n.
the.rates.of.these.a�rports .

Figure 7. For the majority (52.6%), laser incident rates were highest in 2005. The 
disproportionately high number of incidents reported for San José airport (40.8) 
resulted in a higher total incident rate for 2006 (2.56).

Figure 6. The chart includes 19 airports that reported 10 or more laser incidents during the 
period.
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DIsCUssION

In.the.two.decades.pr�or.to.the.�ssuance.of.AC.No ..
70-2,. several.hundred.a�rcraft. laser. �llum�nat�ons.have.
been.reported.(11) ..These.reports.were.frequently.not.
forwarded.to.the.proper.author�t�es.�n.a.t�mely.manner,.
and.the.�nformat�on.they.conta�ned.were.often.vague.or.
�ncomplete ..As.a. result,.data.collect�on.and. follow-up.
�nvest�gat�ons.were.d�fficult.to.analyze ..S�nce.January.12,.
2005,.laser.�nc�dent.reports.have.been.more.deta�led,.and.
coord�nat�on.w�th. local. av�at�on.and. law.enforcement.
author�t�es.has.�mproved ..The.data.collected.over.the.past.
3.years,.part�cularly.�n.2005.and.2006,.prov�de.a.more.
prec�se.dep�ct�on.of.the.laser.�llum�nat�on.problem ..

A.prev�ous.fAA.study.(9).descr�bed.a.rap�d.�ncrease.�n.
the.number.of.laser.exposure.�nc�dents.�nvolv�ng.c�v�l�an.
a�rcraft.for.a.13-month.per�od.(January.1,.2004,.to.January.
31,.2005) ..It.suggested.that.the.�ncrease.�n.�nc�dents.was.
l�kely.to.be.the.result.of.a.comb�nat�on.of.factors,.wh�ch.
�ncluded:.the.reduct�on.�n.pr�ce.and.�ncreased.ava�lab�l�ty.
of.relat�vely.h�gh-powered,.handheld.laser.dev�ces.that.had.
enhanced.the�r.popular�ty;.the.nat�onw�de.med�a.coverage.
of.these.events.that.had.he�ghtened.publ�c.awareness.and.
�ncreased.the.probab�l�ty.of.copy-cat.�nc�dents;.as.well.as.
�ncreased.report�ng.of.�llum�nat�on.�nc�dents.that.may.
have.prev�ously.been.�gnored ..The.study.also.suggested.
that.these.�nc�dents.were.more.l�kely.the.careless.acts.of.
�nd�v�duals,.rather.than.del�berate.cr�m�nal.acts .

The.total.number.of.reported.a�rcraft.laser.�llum�na-
t�ons. (845),. as. well. as. the. �ncrease. �n. the. number. of.
laser.�nc�dents.–.from.46.to.451.(880%).over.the.3-year.

study.per�od.–. �s. troubl�ng ..However,. �ssuance.of.AC.
70-2.has.he�ghtened.awareness.of.such.events,.created.a.
formal.procedure.for.report�ng.these.�nc�dents,.and.made.
report�ng.such.�nc�dents.more.l�kely ..Th�s.may.account.
for.the.d�fference.�n.the.number.of.reports.filed.for.the.
years.2004.and.2005,.when.AC.70-2.was.first.�ntroduced.
(517%),.compared.to.the.relat�vely.small.�ncrease.seen.
for. the. years. 2005. and. 2006. (45%) ..Wh�le. th�s. does.
not.rule.out.an.actual.�ncrease.�n.laser.act�v�ty,.�t.could.
expla�n.the.d�sproport�onate.�ncreases.observed.from.one.
year.to.the.next .

There.were.more.than.185.m�ll�on.fl�ght.operat�ons.
(arr�vals. and. departures). performed. dur�ng. the. study.
per�od ..Calculat�ng.the.�nc�dent.rates.per.100,000.fl�ght.
operat�ons.prov�des.a.way.to.compare.laser.act�v�ty.for.
spec�fic.per�ods.of.t�me.and.locat�ons.wh�le.account�ng.
for.the.d�fferences.�n.traffic.volume ..The.total.�nc�dent.
rate.for.the.U .S ..was.only.0 .45/100,000.fl�ght.operat�ons.
for.the.per�od.(f�gure.3) ..However,.s�m�lar.to.the.growth.
�n.�nc�dent.frequency,.the.rate.of.laser.�nc�dents.�ncreased.
dramat�cally.(� .e .,.957%).dur�ng.the.per�od .

The.quest�on.ar�ses:.Does.an.�ncrease.�n.fl�ght.opera-
t�ons.result.�n.a.proport�onal.�ncrease.�n.laser.�llum�nat�ons.
�n.a.part�cular.reg�on?.f�gure.8.summar�zes.the.percent-
age.of.operat�ons.and.the.�nc�dent.rate.(�n.parentheses).
for. each. reg�on ..The. figure. shows. that. an. �ncrease. �n.
operat�ons.does.not.necessar�ly.result.�n.a.proport�onal.
�ncrease.�n.laser.�llum�nat�ons ..Why.the.�nc�dent.rate.�n.
one.reg�on.would.d�ffer.vastly.from.that.of.another.�s.not.
ent�rely.clear ..for.example,.the.Western.Pac�fic.Reg�on.
accounted.for.22%.of.the.traffic.volume.(40 .7.m�ll�on.

Figure 8. The chart provides the percentage of flight 
operations (arrivals and departures) for the 9 regions and 
their incident rates for the period.
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operat�ons).dur�ng.the.per�od.and.an.�nc�dent.rate.(0 .86).
that. was. approx�mately. 3 .6X. h�gher. than. that. of. the.
Southern.Reg�on.(0 .24).w�th.21%.of.the.traffic.volume.
(38 .9.m�ll�on.operat�ons) .

To.�nvest�gate.th�s.further,.�nc�dents.and.�nc�dent.rates.
were.calculated.for.�nd�v�dual.a�rports.that.reported.10.
or.more.�nc�dents.for.the.per�od.(f�gures.6.and.7) ..Wh�le.
the.major�ty.(52 .6%).of.a�rports.reported.the�r.h�ghest.
laser.�nc�dent.rates.�n.2005.(total.rate.=.1 .99),.the.h�ghest.
total.�nc�dent.rate.was.for.2006.(total.rate.=.2 .56) ..Th�s.
was.ma�nly.due.to.d�sproport�onately.h�gh.number.of.
�nc�dents.reported.for.the.San.José.a�rport,.result�ng.�n.
an.�nc�dent.rate.of.40 .8.–.about.4 .6.t�mes.h�gher.than.
the.Seattle/Tacoma.A�rport.rate.(8 .77).�n.2005,.wh�ch.
was.the.next.h�ghest.rate.for.any.other.a�rport.dur�ng.a.
s�ngle.year .

The.2006.sp�ke.�n.laser.�llum�nat�on.�nc�dents.at.the.
San.José.a�rport.occurred.from.July.through.m�d-Decem-
ber.2006,.w�th.a.total.of.81.�nc�dents.reported ..Dur�ng.
one.3-day.per�od.(November.26-28),.20.laser.�nc�dents.
were.reported ..On.December.14,.2006,.pol�ce.ra�ded.a.
res�dence.where.ne�ghbors.reported.see�ng.a.green.laser.
beam.emanate.on.several.occas�ons ..Although.no.laser.
dev�ce.was.found,.no.further.laser.�nc�dents.were.reported.
at. the.San.José.a�rport. for. the.rema�nder.of. that.year ..
S�m�lar.clusters.of.�nc�dents.have.been.reported.at.other.
a�rports.dur�ng.the.study.per�od ..These.clusters.occurred.
over.var�ous.t�me.spans,.rang�ng.from.one.day.to.several.
months ..They.often.prompted.act�on.by.local.author�t�es.
that.occas�onally.resulted.�n.arrests ..

The.pr�mary.reason.for.the.collect�on.of.laser.�nc�dent.
data.�s.to.protect.a�rcrews.and.the.fly�ng.publ�c ..As.the.
preced�ng.examples.�llustrate,.t�mely.report�ng.and.qu�ck.
act�on.on.the.local.level.can.result.�n.the.apprehens�on.
of. the. perpetrator(s). and. could. be. the. best. deterrent ..

Cont�nued. v�g�lance. �s. requ�red. to. prevent. or. curta�l.
these.careless.or.mal�c�ous.acts ..

Operat�onal.problems.caused.by.d�stract�on.or.tempo-
rary.v�sual.�ncapac�tat�on.could.have.ser�ous.consequences ..
A.rev�ew.of.the.safety.�ssues.assoc�ated.w�th.the.current.
data.�s.summar�zed.�n.Table.1 .

The.data.�llustrate.that.cockp�t.�llum�nat�ons.can.result.
�n. temporary. v�sual. effects,. �nclud�ng. glare,. flashbl�nd-
ness,. and. after�mages,. wh�ch. may. also. be. accompan�ed.
by. temporary.pa�n,.d�scomfort,. and. even.ocular. �njury ..
Dur�ng.the.study.per�od,.467.of.the.845.laser.�nc�dents.
(55 .3%).�llum�nated.the.cockp�t.env�ronment ..f�fty-two.
(11 .1%). of. these. laser. �nc�dents. resulted. �n. reports. of.
crewmembers.exper�enc�ng.one.or.more.v�sual.effects ..Of.
these. 52. �nc�dents,. 16. (30 .8%). resulted. �n. operat�onal.
problems,.wh�le.11.(21 .2%).resulted.�n.temporary.pa�n.
or.poss�ble.�njury ..Operat�onal.problems.can.be.descr�bed.
as.anyth�ng.that.�nterferes.w�th.normal.fl�ght.procedures ..
Reports.of.operat�onal.problems.�ncluded:.crewmembers.
hav�ng.to.avert.the�r.eyes.from.the.laser.beam,.los�ng.s�ght.
of.the.runway.or.�nstrument.panel,.rel�nqu�sh�ng.control.
to.another.crewmember,.flar�ng.the.a�rcraft.too.early,.per-
form�ng.a.m�ssed.approach.(go-around),.and.one.�nstance.
�n.wh�ch.a�r.traffic.control.closed.a.runway.due.to.repeated.
laser.str�kes.(Houston,.TX:.July.2006) ..Although.pa�n.or.
poss�ble.�njur�es.were.reported.�n.11.�nc�dents,.the.extent.
or.durat�on.of.these.effects.was.not.retr�evable ..However,.�t.
�s.unl�kely.that.permanent.ocular.�njur�es.occurred.dur�ng.
the.study.per�od,.as.�t.would.ult�mately.have.been.reported.
to.the�r.AME ..

Laser.exposure.�s.most.hazardous.when.the.d�rect.laser.
beam.enters.the.pup�l.along.the.ax�s.of.v�s�on.when.the.eye.�s.
focused.on.a.d�stant.object ..In.such.cases,.the.energy.dens�ty.
of.a.laser.beam.may.be.ampl�fied.up.to.100,000.t�mes.by.the.
eye’s.own.opt�cal.system.(12),.then.focused.onto.the.ret�na,.

Table 1. Summary of visual effects, physical effects, and operational problems reported during the 
study period.

VISUAL EFFECTS PHYSICAL EFFECTS 
YEAR 

GLARE FLASH- 
BLINDNESS

AFTER-
IMAGE 

DISCOMFORT/
PAIN 

POSSIBLE/
INJURY

OPERATIONAL 
PROBLEM

COCKPIT
ILLUMINATIONS 

2004 � 6 � 2 2 3 29 

2005 �6 �� �0 2 2 8 �79 

2006 � 5 � 0 3 5 259 

PERIOD �8 22 �2 4 7 �6 467 
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result�ng.�n.a.scotoma.(ret�nal.burn) ..A�m�ng.common.laser.
po�nters.over.d�stances.greater.than.100.feet.and.str�k�ng.an.
�nd�v�dual.along.the.ax�s.of.v�s�on.would.be.very.d�fficult ..
To.ach�eve.more.than.�nc�dental.contact.w�th.an.a�rcraft’s.
w�ndscreen.from.far.greater.d�stances.would.l�kely.requ�re.
the.a�d.of.a.telescop�c.s�ght ..Even.then,.a.laser.beam.pro-
jected.over.such.d�stances.would.be.subject.to.atmospher�c.
attenuat�on,.wh�ch.would.reduce.the.�rrad�ance.of.all.but.
the.most.powerful.handheld.lasers.to.below.the.MPE.for.
br�ef.exposure.durat�ons ..As.the.�nc�dents.descr�bed.�n.th�s.
report.�nd�cate,.temporary.v�sual.�mpa�rment.(such.as.glare,.
flashbl�ndness,. and. after�mage). was. the. most. common.
compla�nt ..Wh�le.eye.�njur�es.were.reported,.no.�nc�dent.
�s.known.to.have.caused.permanent.damage ..

Powerful.lasers.capable.of.caus�ng.ser�ous.ocular.�njur�es.
from. great. d�stances,. although. ava�lable. to. the. general.
publ�c,.are.less.common.due.to.cost.(13) ..However,.as.th�s.
and.other. stud�es.have.shown,. the.result�ng.d�stract�on,.
d�sor�entat�on,.or.d�scomfort.that.accompan�es.temporary.
v�sual. �mpa�rment.have.created.hazardous.s�tuat�ons. for.
p�lots.perform�ng.cr�t�cal.fl�ght.operat�on.(9,.11) .

CONCLUsIONs

In.conclus�on,.laser.�llum�nat�on.�nc�dents.occur.w�th.
some.regular�ty.w�th�n.the.cont�guous.Un�ted.States ..These.
�nc�dents.may.be.on.the.r�se,.and.further.evaluat�on.of.re-
ported.�nc�dents.�s.recommended.to.val�date.th�s.hypothes�s ..
Wh�le.the.data.�nd�cate.the.Western.Pac�fic.Reg�on.had.a.
h�gher.prevalence.than.the.other.fAA.reg�ons,.analys�s.�s.
compl�cated.by.�nc�dent.clusters.that.can.occur.randomly.
at.any.a�rport ..The.�nc�dent.cluster.that.plagued.the.San.
José.a�rport.over.a.7-month.per�od.�n.2006,.as.well.as.other.
�nc�dent. clusters,. typ�fies. th�s. phenomenon .. Although.
operat�onal.problems.are.few.(3 .4%.of.all.�nc�dents),.the.
consequences.of.cockp�t.�llum�nat�ons.are.troubl�ng ..The.
most.ser�ous.consequences.found.�n.th�s.study.�ncluded.the.
clos�ng.of.a.runway,.a.m�ssed.approach,.and.the.p�lot-�n-
command.rel�nqu�sh�ng.control.of.the.a�rcraft ..Inc�dents.
that.resulted.�n.potent�al.ocular.�njury.were.rare.(2 .4%.of.
all.�nc�dents),.and.no.ev�dence.of.ser�ous,.long-term.�njur�es.
was.found ..As.laser.technolog�es.�mprove.and.become.more.
ava�lable,.the.hazard.to.av�ators.may.also.�ncrease ..At.pres-
ent,.prompt.report�ng.of.las�ng.�nc�dents.by.av�ators.and.
the.publ�c,.as.well.as.qu�ck.act�on.by.local.a�r.traffic.and.
law.enforcement.author�t�es,.�s.the.most.effect�ve.deterrent.
aga�nst.th�s.threat.to.av�at�on.safety ..Should.further.research.
find.these.tact�cs.to.be.an.�nsuffic�ent.means.of.combat�ng.
th�s. problem,. str�cter. regulat�on.of. laser. products,.more.
r�gorous.enforcement.of.laws.proh�b�t�ng.exposure.of.a�rcrew.
personnel,.and.tra�n�ng.for.p�lots.to.m�t�gate.the.adverse.
affects.of.laser.exposure.wh�le.a�rborne.may.be.necessary .
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